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Indian Standard 

SPECIFICATION FOR 

CONSTRUCTIONAL DETAILS OF VENTILATION 

TRUNKING FOR SHIPBOARD USE 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institu- 
tion on 14 April 1969, after the draft finalized by the Shipbuilding 
Sectional Committee had been approved by the Mechanical Engineer- 
ing Division Council. 

0.2 Trunkings are used on board ships to convey the desired quantities 
of air to and from the various spaces as required. 

0«3 This standard is based on the design practices prevalent in the 
country's shipyards and assistance has also been derived from ASHRAB 
Publication * Heating, Ventilation and Air-conditioning Guide. 

0.4 This standard generally incorporates the requirements under the 
Merchant Shipping Act, 1958 and the rules made thereunder and in 
addition the installation of marine ventilation and air-conditioning 
systems on board ships, is subject to the approval of the Government of 
India, under the said Act and the Rules, where applicable. 

0,5 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this 
standard. 



1. SCOPE 

1.1 This standard gives the constructional details of trunkings used on 
board ships. 



♦Rules for rounding ofif namerical values {revised ). 
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2. CONSTRUCTION 

2.1 Generally, on board ships, trunks of rectangular sections are used, 
considering the easier manufacture and the maximum utilisation of the 
space available. The ratio of maximum to minimum axes shall be as 
near to one as possible, and shall not exceed 4. 

2.2 Circular sections may be used where space permits the use of the 

same. 

2.3 Trunking runs shall be made up of straight lengths keeping changes 
of direction and changes of shape to a minimum. Where such changes 
are necessary they shall be as gradual as other requirements permit. 

2.4 The longitudinal joints of the tninkings shall be as shown in Fig. 1. 

2.5 Lateral joints of the trunkings shall be as shown in Fig. 2. 

2.6 Changes of direction and section cause increased resistance and 
turbulence, resulting in an increased noise level. Such changes shall be 
made to a minimum and where unavoidable, they shall be as gradual as 
possible. Simple bends shall be used and the inside radius of such bends 
shall not be less than the width of the trunk, in the plane of the bend. 

2.6.1 Splitter bends shall be used where space restrictions prohibit 
the use of simple bends. Splitter bends arc recommended for use with 
ininkings of more than 150 mm width in the plane of the bend. The 
splitter constrains the air to a more nearly streamline flow around the 
bend. While fitting splitter bends, the following points shall be 
considered: 

a) Position of splitter, 

b) Accurate and secure fitting of splitter, 

c) Full coverage of arc of the bend by the splitter, and 

d) Doubling over the edges of splitters. 

2.6.2 The splitters in bends shall be provided as shown in Fig. 3. 
The construction of a single splitter bend is shown in Fig. 4. 

2.6.2.1 Only one splitter shall be fitted. The internal radius of 
the bend shall not be less than one-fourth of the width of the trunk, in 
the plane of the bend and the splitter shall be placed at one-third the 
duct width from the inner curve. 

2.6.3 Vaned turns may also be used with large trunkings over 300 mm 
width to improve air flow around bends. These are sharp turns fitted 
with guide plates as shown in Table 1 and Fig. 5. Vaned turns shall 
be fitted to meet special requirements only. Even though the resistance 
of vaned turns approximate to that of splitter bends, they need greater 
care in manufacture and maintenance. Vaned turns shall not be fitted 
unless absolutely unavoidable. 
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SINGLE LOCK WHEN WIDTH IS NORMAL 




DOUBLE LOCK WHEN WIDTH IS ABNORMAL 

(TVPe A) 

@^ "m^^ 



DOUBLE LOCK WHEN WIDTH IS ABNORMAL 
{TVPE B) 




SPOT WELDED OR RIVETED JOINT WITH SEALING 
COMPOUND TO ENSURE AIR-TlGHTNESS 

Fig. 1 Longitudinal Joints for Ducts ( for Material 
Thickness up to 2 mm ) 



IS : 5118 - 1969 



^M6 X 20N IS:1363 






M6 TO M10X20N lSn363* 






M6X20N fSn363 
JOINTS WRAPPED WITH AOHCSIVe 
RIBBON TO £NSURE AlR-TlGHTNESS 

*Black hexagonal bolts ( 6 to 39 mm ) with nuts and black hexagonal 
( 6 to 24 mm ). 

Fio. 2 Lateral Joints op Trunking 
6 
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Fig. 3 Splitters in Bends 
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20 TO 25 mm 




SPLITTER ENO BENT OVER 
(DO NOT LEAVE SHARP 
EDGE OR PRESS FLAT) 



r 



y-uuNirr 



CONTINUOUS WELD 



PREFERRED AKRANGEMENT 



nz 



20mm FLANGE 
CONTINUOUS WELD 
TO SPLITTER AND 
•pop* RIVE TED TO 



TRUNKING 



ALTERNATIVE ARRANGEMENT 



Fig, 4 Single Sputter Bend Construction 
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3mm THICK TAPPING PLATE 
WELDED TO DUCT HOLE 



M6 TAPPED HOLES 
WELDED DUCT 




CLEARING HOLES FOR M6 
GALVANIZED ROOFING BOLTS 

COVER PLATE 

STAWARO 9(f VANES TACK 
WELDED TO TOP AND 
BOTTOM PLATE 

^fnXt^K^^'^^^^^^ SO THAT 
CLOTH IS COMPRESSED BETWEEN 
BOTTOM PLATE AND DUCT WHEN 
TOP PLATE SCREWS ARE TIGHTENED 



NoTBl — When fitted in watertight tranking the top cover plate mast be 
fitted with a rubber gaaket and faateninge Bnitably spaced. 

Note 2 — Vaned turn cover plate to be kept clear of obatmctions to permit 
removal for cleaning. 

Fig. 5 Vanbd Turn Constrtjction 



2.6.4 The dimensions of 90" vaned turns shall be as shown in 
Table 1. 

2,7 Typical arrangements of branch pipes from the main trunks shall 
be as shown in Fig. 6 and 7. 

2.7.1 Where necessary, the change of section pieces shall be as shown 
in Fig. 8. 

2.7.2 The supply and exhaust beD-mouth, if used, shall be as shown 
in Fig. 9. 
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TABLE 1 DIMENSIONS FOR ASSEMBLING W** VANED TURN GRIDS 

( C/aJtt«J 2.6.3 aiM/ 2,6.4 ) 
AH dinwiuioiis in millimetres. 
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ANGLE OF { 
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TONGUE 

TOP RIVETS OR 
SELF TAPPING 
PARKER SCREWS 



^ 



HAND 
HOLE 



Kwy « f T t f ii 




-^: 



1 t f T f t f f>^ ^> a^ . , , . / 



NoTS — As far as possible, branch dnota should be to the full depth of main 
tnxnking. 

Fio. 6 Branch Take Offs (for Rectangular Main and 
Branch Ducts) 
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f-LENGTH OF STRAtGHT 

\ PORTION NOT LESS THAN A TIMES 

\equivalent dia of TRUNKING 



DEFLECTION 
PLATE VST 




MAIN 
TRUNK 
AREA 



15 MAX 



AREA A 
BEND IN EITHER HORIZONTAL DIRECTION 




^MAIN TRUNK 
AREA DIVIDED 
IN PROPORTION 
OF BRANCHES 



AREA 6 



AS CALCULATED 




WHEN LENGTH OF 
STRAIGHT PORTION 
IS LESS THAN 4 DlA» 
SUB-DIVIDE TRUNK 
TO ENTRY OF BEND 

CONNECTION WHEN BRANCH TRUNKING IS SMALL 
IN RELATION TO MAIN TRUNKING 



WHEN MAIN TRUNK REMAINS AT 
CONSTANT SECTION 12 mm 
LONG DEFLECTOR SET 
^i^'TO BE FITTED 
HERE 



12 mm MIN 
RADIUS 




PARTICULARLY APPLICABLE WHEN THE CALCULATED BRANCH 
DIMENSIONS ARE SMALLER THAN THOSE NECESSARY FOR 
THE SIZE OF LOUVRE TO BE FITTED 

FLANGE CONNECTIONS FOR ORIFICE PLATE FITTING IF NECESSARY 

Fig. 7 Branch Take Offs 
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Type 1 
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Diverging Sides 
e ^ Generally T, Slope 1 in 8. 15* 
Max slope. 1 in 4 where angles 
in excess of 15** are unavoidable^ 
equally spaced splittera not 
moie than 15** included angle 
are to be fitted. 

Converging Sides 
a ^ QaneraUy 15"*. Slope 1 in 4. 30'* 
Max slope. 1 in 2 where angles 
. ia excess of 30*" are unavoidable, 
equally spaced flitters not 
more than 30° included angle 
are to be fitted. 



Tpye 




Diverging Side 

0sr Generally 7^ Slope 4 in 8. 

Splitter is to be fitted centre 

to centre; one additional splitter 

is required for each 10** increase. 

Converging Side 
a » Generally 15**. Slope 1 in 4. 30° 
Afox slope. 



Type 3 




Diverging Side 
$ ^ Generally V. Slope 4 ih 8. 
Sputter ia to be fitted centre to 
CMitre; one additional splitter ia 
required for each 10° increase. 

Converging Side 
a. = Generally 15". Slope I in 4. 30° 
Max slope. I in 2 where angles 
in excess of 30° are unavoidable, 
equally spaced splitters ;not 
more Uian 30° included angle are 
to be fitted. 




When trunks are requir- 
ed to pass under or 
through beams. Trunk 
area is not required to 
be constant and 90° 
bends are to be 
avoided. 



Venturi construction to be used only when it is unavoidable. 
VENTUKI CONSTRUCTION 



Fig. 8 Change of Section Pieces 
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SUPPLY BELLMOUTH (SYSTEM OUTLET) 




EXHAUST BELLMOUTH (SYSTEM tNLET) 



NUT M6- (Sn363 




SLOTTED CHEES t S qa ^ 

HEAD SCREW ^ Xt 

MS* 12 15:1366^-^ f*"^ 



IC^ 



mm 
M6 PUNCHED 
VHASHER, SMALL 

MS Galvanized 

lS:20>6t 



i*8eo €»(n*e6o 
CONNECTION OF WI7E MESH TO BELLMOUTH 

*Black hexagonal bolts ( 6 to 3d mm) with nuts and bUek hexagonal screws 

(6 to 24 mm). .. #i.«*«oa*»«\ 

tSlotted round and cheese head machme acrows ( 1 6 to 20 mm ). 

t Plain washers ( first revision ). _ 

Fig. 9 Bellmoitth Details 
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2L8 The tnmking shall be properly supported and the arrangement 
shall be as shown in Fig. 10. 

2.8-1 Where trunting is supported by spring hangers, the method of 
supporting shall be as shown in Fig. 11. 




Supported by MS angles of sizes from 26 X 25 X 3 mm to 40 x 40 x 6 mm. 
depending upon the size of the tronking, for hea^ plates in engine room, spacing 
about 3 m apart. 




Supported by MS flat bolted with 6 mm dia bolt with nut for trunking in 
all aocommodation spaoea. Spacing about 2 m i^Murt. 

FlO. 10 SUPPORTTNG ArRANOSUENT FOR TrUNKINO 

15 



IS ; 511» - 1^9 




SPRING 



M«,HEX BQtT 



HANGERS WELDED TO UNDERSIDE OF BEAMS 




SPRING 



M 12, HEX BOLT 



HANGERS WELDED TO SIDE OF BEAMS 

SPKING DETAILS 

No. of coils 9 

Intomal dia 14 mm 

Wire dia 3 mm 

Xfongth 63 mm 

Unloaded atiffnesa 9-42 kg/cm* 
Hangers spaced approz 2 metres apart. 

Fig, 11 Spring Hanger for Trunking 
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2.9 The connection between aluminium and steel portions on trunking 
shall be cflfectcd by bolted flanges with galvanized mild steel bolts. 
The faying surfaces shall be degreased etched and painted with two 
coats of yellow zinc chromate. Neoprene, compressed asbestos fibre or 
rubber seal as appropriate shall be inserted between the flanges^ In 
situations where fire risk in normal working use is expected, gaskets 
likely to be affected by heat shall not be used. Effective separaiion 
ofaluminium and steel shall be maintained to avoid galvanic corrosion, 

2.10 To reduce the possible occurrence of drumming of trunking made 
of mild steel sheets with widths above 400 mm, additional stiffening of 
the sides shall be done either by swaging externally in the longitudinal 
or by introducing external stiffcners. 

2.10.1 When the sides of the trunking are made out of mild steel 
sheets of thickness 3 mm and above and widths over 600 mm, in addi- 
tion to external stiffening, consideration shall be given to the provision 
of internallongitudinal sub-division. 

2.10.2 The external stiffcners referred to in 2.10.1 are to be made of 
same gauge sheets as that of the trunk in the form of an angle 
25 mm x 25 mm and riveted to the sides longitudinally. The external 
stiffcners referred to in 2.10.1 shall be made of the same thickness mild 
steel sheets as that of the trunk in the form of a flat bar of 25 mm wide 
and welded to the sides longitudinally. 

3. CLASSIFICATION 

3.1 Trunkings arc broadly classified under the following three catego- 
ries: 

a) Trunking that passes through accommodation spaces, 

b) Trunking that passes through machinery spaces, and 

c) Trunking that passes through cargo hold spaces. 

4. MATERUL 

4.1 All mild steel material used for the construction of trunking shall 
conform to IS : 1570-1961*. 

4.2 Galvanizing of steel plates shall be in accordance with IS : 2629- 
1966t. 



'Schedules for wrought steels for general eogmeering purposes. 
fBecoixunended practice for hot-dip galvanizing of iron and steel. 
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4.3 Where aluminium sheets arc used as an alternatiye to galvanized 
sheets, more care shall be taken in fabrication. The aluminium alloy 
used shall be NS4 — i H or SI G - fH conforming to IS : 737-1965*. 

5. DIMENSIONS 

5.1 The recommended thickness of materials for trunk construction 
shall be as shown in the following table: 

Category Size of Trunk Thickness of Sheet 

Recommended 

1 Up to 300 mm x 300 mm 1 mm GI sheet 
From 300 mm X 300 mm 15 mm GI sheet 

to 500 mm X 500 mm 
Over 500 mm x 500 mm 2 mm GI sheet 

2 Up to 500 mm x 500 mm 2 mm G I sheet 
From 500 mm X 500 mm 3 mm MS sheet 

to 750 mm X 750 mm 
Over 750 mm x 750 mm 4 mm Mb sheet 

3 Any size 4 mm to 8 mm MS 

depending upon 
its location 
■ ^ 

5.2 Where aluminium alloy is used for the manufacture of trunking, the 
material shall be two-gauge heavier than corresponding mild steel 
sheets and shall be reinforced. 

6. PAINTING 

6.1 The interior surface of all aluminium alloy and galvanized steel 
trunks shall be smooth and unpainted. 

6.2 Where ventilation trunk is built as an integral part of the ships 
structurCj fabricated out of ungalyamzed steel platings the interior sur- 
faces shall be coated with two coats of red lead paint and one coat of 
aluminium hold paint. 

6.3 The outer of surface of ventilation trunk shall be painted with two 
coats of red lead paint for mild steel, and two coats of zinc chromate 
primer for GI sheets. Undercoat and finishing coats are same as those 
of the compartments through which they are passing. 



♦Wrought aluminium and aluminium alloys, sheet and strip ( for general engineer 
ing purposes }{ revised ), 
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